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(54) METHOD AND DEVICE FOR PRODUCING SILICON CARBIDE SINGLE CRYSTAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and a device for producing a silicon 
carbide single crystal, by which deposition of the silicon carbide single crystal at 
inappropriate places other than the growth end surface of the growing crystal can be 
suppressed, and the growth of the growing crystal for a long time is possible, and a 
manufacturing device for the silicon carbide single crystal. 

SOLUTION: A pedestal 3 for supporting a substrate crystal 7 formed from a silicon 
carbide single crystal is placed in a reaction vessel 2 having a cylindrical peripheral wall 
20. The silicon carbide single crystal is grown on the substrate crystal 7 by supplying a 
silicon containing gas 81, a carbon containing gas 82 and a carrier gas 83 toward the 
substrate crystal 7 supported by the pedestal 3, and at the same time, the excess 
silicon containing gas 81, the excess carbon containing gas 82 and the exess carrier gas 
83 are discharged through between the pedestal 3 and the peripheral wall 20. An etching 
gas of etching silicon carbide is introduced to the neighborhood of the periphery of the 
interface 37 of the substrate crystal 7 and the pedestal 3 and the neighborhood of the 
periphery of growing end surface 750 of growing crystal 75 of the silicon carbide single 
crystal grown on the substrate crystal 7. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 



(WD 




(19)B*H#HF/?UP) 



2002-362998 

(P2002-362998A) 

(43)&MB ¥fi£H^12^18B (2002. 12. 18) 



(51) Int. CI. 7 




F I 




(##) 


C 3 0 B 


29/36 


C 3 0 B 


29/36 


A 4G077 


HO 1 L 


21/205 


HO 1 L 


21/205 


5F045 




*§t# S*Jiro»7 OL 




(^61) 


(21)ttiS#^ 


<t#^2001-171587(P2001-171587) 


(71)ffiHA 


000003609 
















¥-f8.\W6R6B (2001.6.6) 






IPS^ BT A^S^«5l4 1 # 








i&©i 








(71)tb^A 


000004260 


















s»m^j«TUBgfi]iBT its mm 






(72)I8^# 












gftisgai 


iPSX^ bi A^SSH:^ «il 4 1 # 








^©l tt^asffl+^w^m^ 






(74)ftSA 


100079142 










?tl± iSi^S 













(54) [^bjw^M ^kS*^^^CDS3it*ffiS:atgajtg S 



(57) mm] 

3£IEBU #J^3H^jf $nfe*«^S7^i^ttT^ 
3^-&W^X8 1 iKI§t.^X8 2RWt'J7^8 
3 SMLTHSiei 7 ±lC*5^TM{ta#*iga*^ 
M3i:3i2 0©M5IlLT^i 
©UsSi-^tf* 8 1 R^fg-^W^X 8 2 Rt**^ U 7 
#X8 3Sr#HJ-r-5 0 i«S7i:M3iOSM3 
7©^jfi^t. *««SS7±ir43^TfieSLfe^t:a 

^¥i^aTSSfi£SiKS7 5 ©J&fiSiS® 7 5 0CDfl-Jljfi 



(HI) 



*V i 

SWISS] 4 




B2 u ) \ 



(2) 



2002-362998 



[#fFW#©$gB] 

x SQUATS n t Kft&**afta®H&# 

6 fl-BB^ft ItT -LBSX <j/ ^ >ifjJ7> & Rtait* -5 £ t k 
£ 0 ^A-T ^5 £ 4: *»«iT**fca**IMW>Wfc& 
ft. 

[»*«3] »«3«lX»42lC*lr»T. ±tB/£ft*§a 20 

t ±t ex > x * tttitrr 5 c t \z <k 0 * A-r & c 

£*4*«£^*&<fc&*#*sa©«ifi#i£. 
[»*JS4] »j*jai~3©^i"n*»i*»c*^-c. 

eSrtfciHBStlfc, «fl3t**ISaJ:D;fc**«tSa 

±ffira&©W£j^bT&*J©±SB&*^r#x;Rtf-fc 
WS©SilSlC*5ViT, _hlBS«i^ffii:±I3^ffii: 

®**l7f>^**At«1 1 X.y9->tf1txm 
Afgt, ilEa^ttaxfc^TjSfib&ISMbS** 

»a^**i«fitta©aiii©fl-wifi»K. #mb£**x 

>y?->^-ra^*©a&'2)X^5 1 >y^X^*A-ra® 2 40 
fl3£*lMSa©«iSS«. 

sstj^aosaiSSSH. 



[0 0 0 1] 

[8*#-»J CVDft (flS*JM8tt) *?«Jffl 

[0 0 0 2] 

gftTV>4. -t©S«£fr*BMt3i*lJUeaS»jfrr* 

^atbtB, -mz, #*r* (*Awj-tt) t# 

C©JStt»i»fflr*«k5fcai*a (»*i»ft) 
-2 4 0 0T:£ttftLTJHfc*f:*£5B£3tt. 

[0003] c©afeAu-u-SsT?tt. ewbsasnusa 
3ft*fc«»*ain"r**»*iofciUTt). s i c# 

#hw zmzs i/cttj&«i*jHA*ifciwir*fc 

[0 0 0 4] — ±fBCVDfC«fc-pT^t;a**Xt! 
- 5 0 8 5 3 1 ^*»ClB»**lfc*»59«*». -©^ 

u s i ^»c*^*-r*w»^fx*«jiebT±iaaiBia 

[0 0 0 5] 

[j)f«b±5tf*RI] U*»bfc**&. ±IBt£*©C 

m?&wttiam&m<a^wte&wi\z$si,->TibmitijEmffi 

[0 0 0 6] uCMtbT, mtfWO 98/14 
6 4 4#^*fC*SnTV>4«k5C, Sits$i§©n^f' 
fi-jt, R«IC»4H#ba:V»^fX (He) &mAlTZ> Z\ 



3 

[0007] *&w\zfrfrz'ft*<Dmm&\z&?>-Tti.2 

ftfzh<DT\ fifcfiilgft©ififcg^fc:mt*fiKg*.*#Lfc 
±T*. fi$S£»©fiSSSffi^©*gftfiimT©|SHfc& 

[0 0 0 8] 

[iss©j??&#g:] suoBwa, 

JMSft*l**S-e:S£#»::, JhE*UE£J:EH*E©Wfc 

*swi-r*i(iflaft#»»»o*BeD!rftK:*v»T. ±es 

[0 0 0 9] *%Bjl-i5i,iT«, Jif3©rt<, ±E* 
««»£±E*«£©*J*S©*Wlifi#£. ±E£«« 

J*ft*flfi©*«fi»fc«r»3*Kc< ife2«BffC, ±Ex 
•>5 L >^X*«A-r^.. utltiD, ±ErtftftgA« 

«£A/£*x-;/^>^-r& JiE-affi-^JigRtf 
»**«E^©«<t:a*¥ie«o*a*«iiwr * c tan? 

[0 0 10] fa:*)*. ±EJ**tt»©«ft«iBKSJ3t 
©fifcfifc^#T?#&a^fc5fe*I©;tfXtt; ±Ej£«lia 

[ooii] *r, ±eas«ttft±»w*^Tis«bfc* 

iltSfBflE3&«1?D©ttlBlCifi'^< ±EXy 
^>^#;**««UB-rs. CtUciO, ±Esfc»©#X.t: 
Xy^ te, &&tSAJ$fi£*IHM 

[0 0 12] jfcfc. ±IEI^^7H J*£«A<aMiB& 



(3) # ffl 2002-362998 

4 

5I&Lfc&. ±ES«*SA£±Efcl£i©##E©fl.^ 
i&*&&fr>T, £Sfc»ASnfcx..y3 : ->^#;*£jg;af 

[0 0 13] £©£?£, *5fiWfcfeV»Ttt. ±E2& 

*^fXii»Hfr*#3ffXO±Ea**d*©»»t, *ffifn 
ftfcSRRtWKitT^Ct^T?**. Hftfc.k0. ±Efifc 
fi££i&©x-.y^>^£B£ihLoo, *«*«^©i)lfl:3S 

MKJSCT, ^©K©x-y?->^^X^A^fT 

[0 0 14] &2<Df£W\$, ffitt©J^ffi£*f 

&**«i&A*£*rr*fc«£. *#j6c3fei»anfc± 

, 'fc. ±E£jffi£±E^M©ra£jIifibT5fc!W©_hES5$& 
30 A&±EftJE&04M|in©4MliEaiC. 

f>^t5M©S5i7f>m*iAnsix 

7f>miA¥St, ±E»«*SA.fcfc*S^Tfi!E* 

\z, MSt^xy5 : >mMoa&5X5'?>^ 

££**fcTS*fc&aMHSA©«ifiS«fc»* (»* 

[0 0 15] *56W©«jS8«K:*v»Ttt. ±E*ift 
^2X7f>^7iA?S^LTUI.. ^©fc 
40 *. JJBlyf^fJlfXOtXS, 2e»T?ffpZli*i 

t^-So -tna, ±E©rt<«in&«jaDSrj*e*ff-r 

5Ct*iTt, IH;3if!i¥*£A©Jfcft*SA©ftl$fflfcfc 
[0016] 

±E*l©»9! <W*Hl) fc* 
WT. ±E***tAi±JB#&£©«MH5©*MHfi#lc 

tttta-r* c t t ck o SAt^ n tjjw* uv» 
(»*^2) . t©«-&fc«. ±Bfc***fMBrr*»£- 

50 Tft*tXyf >yj|fXOiXttt*-JH:t4 C t*« 



(4) 

5 

[0017] itfc, ±Brii«iB»©«iiii©^«iE«fc* 

y 5F- > £ j£S$Bi ©&M iCJfc D ICISS 

[0 0 18] ±Bl7f>^tt. **• AD 

spiffs »flat*¥«aoi*^ 

[0 0 1 9] ±BJR2©5B9I (g*#H5) ICfcHTtt. 

a> e> ^fcisi^o tm p-t.smi i ^7,«ai □ Sr^-rs n 

L-^ <»#JS6) . unCkO, X-y^>^# 

7f>^7,©tAfii*- ffik:T%fc«>©R«M(IJ6* 20 

[0 0 2 0] Site. _tE*2Xy? : >:5f#;**A#R 
«, ±EJRJS#S©±EJ3&©flJl®*> l =>ft#Kl 6 ]rt^ 

(IS*JS7) . c©»€rfctt. x-y^>^#X©aiA*l 

X © * A& B * — ffi \z t % 1t * © «HM» iS * IBS* fcf * 

[0 0 2 1 ] 

93-*-*. *«o*-(b«*j|iii»©WB»« 1 «. 

*-r^t<, nflittOi*2 0 t*T*RK*»2 t. 

1 8 2 S«*ft-rsKJ6^ 

Xft»¥Si, -kE-grJ&3£±BJ9M2 0©P<5i£jij®b 

[0 0 2 2] ±S&«£B 7 i±Bfc* 3 <h©%#® 3 
9 *«At5« 1 Xyf^^tfXfcA* 
aT$>4EKfi^S7 5©3g®7 5 0©*W3ifi#fc:, Mb 

[0 0 2 3] *«!©IlI'Vf>^XSAfa4 1 
tt, -&Jffi3©fl-Ji® 3 0*»6^K^oTBinf*» 
1 tfXigffiP 4 1 0 4*-T4. fUT, £ ©»!#;*■* 51 



HH2 002-362998 
6 

tUP4 1 0\zmCZ>£5\Z. -&ffi3(DF^a5t;«X-y^> 
^^X*A*g4 1 5 &mi, Z\tl\ZM^htf.^X.y^> 

*. ^LT±fB^l ^X«aiP 4 1 Ott, Av, ft 

m 3 ©_t# t& tc±#-r z> . 

[0 0 2 4] Sfc. *«©I2l7f>^iAfi 
4 2B, EJ6*»2©±EHS2 0 ©AMiBfr& 
^oTMP-rsm2^Xifil±lP 4 2 0 **bTVi*. 
C©3l2;tf7.*tbP 4 2 Ote, 5©fifcSSS® 
7 5O0^II^tlObT^5. -hESg2#XiSffl 
□ 4 2 OlCiDSXyf >^7#AS4 2 5tt, M5i 

[0 0 2 5] *fiaj©$S3tS[fi 1 (2. ±es*e* 
2 ©HB£S3Se 1 5 C «fc 0 aiV>, * £> \Z*:<Dft-ttZ& 
W-*±BR*«Sg2K»JST*»»Ctt. iJll*WB©*H 
tn-fJH8SSttTJ65. fbT, ±IE5^f 1 5 
©T*fctt±E3****#X 8 1 a^*M^X8 2 

[0 0 2 6] *&. ±IMSfi«I7ibT. 
4H-SiC¥^Al^lK ±E#& 3 ©TSSfcBE 
tSLfc ±fia***3ffX8 ltbtteS iH 4 

fc. ^LTun^C^X 8 1 , 8 2 £0 1 l:it^< 
ttS*«S2T*J^6*Ab, Mil7±TS i C £ 

[0027] &«fcfcton&a*T3fc#;*RzWK»:tf;**i 

»«UTMtfeH 2 ^tt, Bfc:gS*«7 5©ffi"J®£il 

tt, ±fE«lX>yf>^SA?S4 1S^2I7 
f>^f84 2itUT^Ii. dtx?> SfUfflLT, 
SS&7 £#£3 £©&§?-® 3 7 ©*Wf ififlW*. -tESS 
liyf>miAfg4 l*^x-yf>m9§ 

**»STfe4fi£SiSS7 5©J&fi3sS®7 5 0©^jljfi 
»Ctt. ±E*2X»f >m»A¥R4 2*6Xy 

[0 0 2 8] CtltiD, I7f>^9tt, J5£gSg 
3 £;&»£-a-T *>ffi»«J^»Affifi*^bi3:-r, SUf 

(x"7-;^isj) Tt>Av>. 

[0 0 2 9] *^J©fiKS^#«, S«ia«2 0 0 0-2 
5 0 0*0, S iH 4 «ti=50~8 0 0 s c cm, C 3 H 
s»l=10~3 0 0 sccm, S i H 4 , C 3 H 8 ©^ir 
U7ifAiUTOAr = l~l OSLM, JE*= 1 0 0 



7 

~4 0 OTo r rT&9, fiSfi&SteO. 5~3mm/ 

B5-10SLM, Sg 1 !7f>^iAf84 1 £ 
fe^Ttel 0-30 SLMiALit. 

[0 0 3 0] 3 O^cDfiKS^HiSbfc^ 

*, fic.m%i£k7 5©ffi@C^tt£*#&X>.y5r>imji, 

[0 0 3 1] T&fc^, S«igS7±tr*5ViTfigSLfc 
^t^*¥^aT-*2.^g*§a7 5©fifcg$8i®7 5 0© 

*fc£^t££^T£^PJ©3iSii^W#X 8 lWKi^ 

2©fs-&#x©tKg^, mmii&im<n>&®%im. 

**»<• &il/&g©>ttr#«g^e, )S^fD«^-tfDCD!K 
^Cj£o*<. CtliaO, ±f2;fcftl©#Xix<;/^>^ 
#X©*S-8-#X«, 3&ffc^:^Sfi£S^W*Jb, a6»o. k 

[0 0 3 2] JbEfi^tfXtt, J$fttirA7 5 ©fflO 

ffi£iiiiILfc|£, ±Eai«ilS»7i:*JK3tO**ffi3 

±bx y 5 1 >^#x 9 c «t ■? Tmit&mmgk&x. v ^ > 

**fc«ilHU fro, «ffctlSMfca*ittft*«lt*L«t5 
tLTfc, ±Bx-y5P>^#X©x>.y5F>^;*j(;:£oT 

[0 0 3 3] CODi-SKI, -fcWC^Ttt, ±13 2 gpg 



(5) #Bfl 2002-362998 

8 

Ol7f>^X 9©®A£fT3 ££Kl«koT. 
t^X8 1 8 2©±Bffl«Sft©*M«fc. 

*ttldfl;i*a!»WK:ff5ct3j«T**. unci 9, 

^©K<fca*iifto*«*i»it-r*ci38i»-Tf*fc©«a: 

[0 0 3 4] (*JS0»J 2 ) *0HT-te, *Jfi«»J 1 £ mUtt 

[0 0 3 5] (Jtttffil) *Jt««T?tt. §Hi50<l 1 fC&tt 
«, Ili7f >^XiAft4 l(;J:5iyf >y 
#X9©«A£*ltU S2x 7 f>^«Afg4 

lfcElltmbTJfcftSaifcfTofc. *0ttJt. #tM£0J 
20 K«V>Tli. riE*»M03t'ffi:fbR:*l6«l*»fcS i 

[B9®ffl*ftKn] 

[0 1 ] *S£t»J 1 KfettS, &fc2*J*iliJb®S)fi&B 



1. . 




1 5. 




2. . 




2 0. 


. . HI, 


3. . 


. &«. 


4 1 . 




4 2. 




7. . 


. g«*£n «*»*) , 


8 1 . 




8 2. 




8 3. 




9. . 





(6) 



WPS 2 002-362998 



[01] 




(72)^BJ# SB3 IE- F*~A(##) 4C077 AA02 M03 BEOS DB07 EG21 

SI»**l#*ffl*lPriTBl»» HA06 TB02 TB13 

a ^ >y _ft 5F045 AA03 AB06 AC01 AC16 AD18 

^ AE25 AF02 DP05 DQ04 EC02 

EE12 EE13 EF02 EF04 EF08 
EF20 EK02 EM10 



